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PROBLEMS AND SOLUTIONS. 81 

241. Proposed by CLIFFORD N. MILLS, Brookings, S. Dak. 

If o 2 + 6 2 = c 2 , where a, b, and c are integers, then prove that abc will be a multiple of 60. 

In the next issue we shall reprint all unsolved problems in Number Theory published since 
January, 1913. They are numbers 191, 192, 196, 198, 201, 202, 205, 208, 209, 211, 214, 217, 
219,221,222,223. Please have these in mind. Editobs. 

SOLUTIONS OF PROBLEMS. 

ALGEBRA. 
433. Proposed by B. J. brown, Student at Drury College. 

Prove that, if all the quantities, a, b, etc., are real, then all the roots~of the equatins 
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a — x h 
h b — x 
are real; and generalize the proposition 
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Solution by Wm. E. Heal, Washington, D. C. 

The first equation may be written 



[-mi- ! T B +» 



Since the second member is the sum of two squares and so can never become negative, if 
a, b, and h are real, it follows that both roots are real. 

The second equation is proved, in Salmon's Modern Higher Algebra, 4th edition, page 28, 
to have its roots all real. 

The general equation, of which the above are special cases, is shown on page 48 of the same 
work to have all its roots real. 

Thus also referred to by A. M. Harding. 

442. Proposed by CLIFFORD N. mills, Brookings, S. Dak. 

Show that the sum of n terms of the series 1/2 - 1/3 + 1/4 — 1/6 + 1/8 - 1/12 + • • • 
is 1/3[1 - (1/2) 1 " 2 ] when n is even, and 1/3[1 + 2-\§(l/2)<»«+i] when n is odd. 

Solution by Irby C. Nichols, Chicago, 111. 

(1) When n is even. Grouping the terms successively by twos, we have a series of n/2 terms 
from which the factor (J£ — J|) may be removed, thus, 

\/2 ~ A) |^2o '2 1 S5 2 ' " 2 n/2-1 J ' 
The series in brackets is geometrical, and we have the sum 

(K - HI \ X ~ 1/2 2^ 1 - y 3 [l - (Jfl-fl. 

L y 2 J 

(2) When n is odd. Then the sum of n + 1 terms can be written by (1), using n + 1 for n. 
If now we add the (n + l)th term to this sum, we shall have the sum of n terms, since the (n + l)th 
term is negative. This gives 

Sn = HH - (H) ( " +1)/2 ] + (H)[ (n+1, «- 1 
= y s \l - 2i/2(^)»«+i] + 2^(^)»«+i 

= Vz[l + V2(K) n/2+1 ]. 



